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B-cell independent functions of T cells during immune-complex induced neutrophil-depen-
dent inflammation
K Bieber, M Witte, D Zillikens and R Ludwig Dermatology, University of Lübeck, Lübeck, 
Germany
Tissue injury during autoimmune diseases depends on binding of autoantibodies to the effector 
organs and a subsequent cellular response. During epidermolysis bullosa acquisita, a prototypic 
organ-specific autoimmune blistering disease, autoantibodies to type VII collagen, a major compo-
nent of the hemidesmosomal adhesion complex of the dermal-epidermal junction are generated. 
Binding of antibodies leads to generation of a pro-inflammatory milieu in the skin and subsequent 
neutrophil extravasation and activation. Reactive oxygen species and proteolytic enzymes released 
from neutrophils then lead to subepidermal blister formation. By using an autoantibody-transfer 
model for EBA here we first provide evidence for further contribution of T cells during neutrophil-de-
pendent tissue injury in a B cell-independent manner: T cell-deficient nude mice are almost com-
pletely protected from neutrophil-dependent tissue injury. Differences in the activity and number 
of neutrophils in nude mice could be clearly excluded. Reconstitution of nude mice with T cells 
from wild type mice regained the inflammatory phenotype, underscoring the importance of T cells 
for the modulation of neutrophil-dependent injury. Although the reconstituted T cells in nude mice 
induced production of antibodies, a B cell-dependent effect of T cells during neutrophil-dependent 
tissue injury could be excluded by using B and T cell deficient SCID.beige mice for experimental 
EBA. Again, SCID.beige mice are protected from experimental EBA and reconstitution with T cells 
from wild type or DO11.10 mice that predominantly possess a specificity for ovalbumin and lack 
a polyclonal T cell repertoire, regained clinical symptoms without any B cell involvement. In 
order to specify the responsible T cell-subclass involved in neutrophil-dependent tissue injury, 
we depleted different T cell-subsets in wild type mice and additionally used knockout mice in the 
autoantibody-transfer model for EBA. Here, we identified NKT and γΔT cells as the responsible 
subsets for susceptibility during neutrophil-dependent tissue injury during EBA.    
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Naive T cells develop into equal populations of TCR identical TCM and TRM
O Gaide,1 X Jiang,2 RO Emerson,3 H Robins,3 RA Clark2 and TS Kupper2 1 Dermatology, 
CHUV, Lausanne, Switzerland, 2 Dermatology, Brigham and Women’s, Boston, MA and 3 
Adaptive biotechnologies, Seatlle, WA
T cell immune memory resides in different anatomic compartments. Central memory T cells (TCM) 
can be found in lymph nodes, whereas resident memory T cells (TRM) reside in peripheral organs 
such as the skin. We studied the relationship between these two subsets of memory T cells gen-
erated after three types of antigenic stimulation through the skin. Instead of employing transgenic 
mice whose T cells have only a single αβ T cell receptor (TCR), we used a powerful new tool —
high-throughput sequencing of TCR’s— to track many thousands of T cells between tissue samples 
of wild-type mice. During the memory phase of the immune response (>35d), for every expanded 
skin TRM clone, a TCM clone in LN with an identical TCR can be observed in lymph nodes. This 
indicates common origin from a single naive T cell. Importantly, we now show that these TCR-iden-
tical clones are present in similar numbers, whether the antigen is a chemical hapten, a protein, or 
a virus. We also found that multiple antigen exposure to the skin coudl expand skin TRM clones 
preferentially over their TCR-identical TCM counterparts. We speculate that TRM are designed 
evolutionarily to allow for rapid local responses to pathogens, but that their activities are subverted 
in several chronic human diseases affecting barrier tissues. We also postulate that TCM can serve 
as a backup memory, providing T cells that can migrate to other organs.    
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In vivo imaging reveals that leukotriene B4-BLT1 signaling promotes DC functions in skin via 
Cdc42/Rac1 pathways for an induction of acquired cutaneous immune responses
Y Sawada, T Honda, Y Miyachi and K Kabashima Department of Dermatology, Graduate 
School of Medicine, Kyoto University, Kyoto, Japan
In the skin, dendritic cell (DC)s move randomly to search for the external antigens. Once DCs 
capture antigens, they migrate to draining lymph node (dLN)s by upregulating CCR7 and initiate 
skin immune responses. In addition, DCs present the antigen on site to effector T cells to provoke 
inflammation. However, the molecular mechanism that modulates DCs function in skin remains 
largely unknown. Here, using an in vivo live imaging by two-photon microscopy, we have identified 
a critical role of leukotriene B4 (LTB4) on skin DCs motility and subsequent immune responses. 
Initially, we found that the application of hapten to the skin induced LTB4 production. To evaluate 
the role of LTB4 in the skin immune responses, we used an inhibitor of BLT1, a receptor for LTB4, in 
chemotaxis assays and found that the BLT1 blockade inhibited TNF-α-stimulated DC migration and 
co-stimulatory molecules expression. Consistently, mice treated with the BLT1 antagonist exhibited 
significantly reduced number of migrated DCs into the dLNs after hapten application in accord 
with impaired CCR7 and co-stimulatory molecule expressions. Moreover, blockade of BLT1 caused 
failure of DCs to activate effector T cells in skin. Two-photon microscopy analysis revealed that 
administration of the BLT1 antagonist significantly impaired DC motility in skin within two hours 
after the administration, suggesting that LTB4 directly regulates DC motility and subsequent antigen 
presentation in the skin. Indeed, stimulation of LTB4-BLT1 signaling induced activation of Cdc42 
and Rac1 pathways. Taken together, these data indicate that LTB4-BLT1 signaling is critical for skin 
DCs migration and subsequent antigen presentation in skin as an essential initial molecular event 
in the skin adaptive immune response.    
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Generation of an IL-2-functionalized nanocapsule-based drug delivery system for specific 
CD25+ T cell targeting
MP Domogalla,1 SU Frick,1 G Baier,2 V Mailänder,2 K Landfester2 and K Steinbrink1 1 
Department of Dermatology, University Medical Center, Mainz, Germany and 2 Max-Planck-
Institute for Polymer Research, Mainz, Germany
A promising strategy for cancer immunotherapy is the development of directed nanoparticle-based 
drug delivery systems to achieve higher therapeutic efficacy in combination with reduced side 
effects. However, as targeting of phagocytic immune cells by nanoparticles is a frequently analysed 
approach, directed drug delivery to lymphocytes remains a big challenge. In the present study, we 
generated IL-2 functionalized hydroxyethylstarch (HES) nanocapsules (NC) to specifically target 
human and murine CD4+CD25+ T cells. For this purpose, the NC were functionalized with diben-
zylcyclooctyne (DBCO), and azid-functionalized IL-2 was covalently linked to the surface via 
copper-free click-chemistry (HES-D-IL-2). Our experiments revealed that the NC-coupled IL-2 was 
still bioactive, demonstrated by vigorous proliferation of the IL-2-dependent murine cell line CTLL-2 
and of human CD4+ T cells. In contrast, we did not observe CTLL-2 activation after incubation with 
the supernatant of NC, excluding a contamination of free IL-2 after the coupling process. In addition, 
flow cytometry analysis and laser scanning microscopy demonstrated enhanced HES-D-IL-2 NC 
uptake in activated human CD4+ T cells in comparison to control NC. Furthermore, the specificity 
of the HES-D-IL-2 NC uptake was shown by a significantly higher incorporation by CD4+CD25high 
T cells compared to CD4+CD25- T cells. This observation was further confirmed by CD25 blockade 
with the antibody basiliximab (Simultec) that inhibited HES-D-IL-2-induced proliferation of human 
CD4+ T cells. To investigate the NC uptake by immune cells in vivo, we applied HES-D-IL-2 NC into 
wild-type mice. In contrast to control NC, we found a significant enhanced uptake of HES-D-IL-2 NC 
by CD4+CD25+ T cells but no relevant incorporation by antigen-presenting cells. In conclusion, we 
have generated IL-2 functionalized NC that specifically address human and murine CD4+CD25high 
T cells and are a promising tool to target CD4+CD25high T cells in vivo.    
406
CD163+CD206+Arginase 1+ M2 macrophages in mycosis fungoides aquired immunostimula-
tory function by interferon alpha2a
S Furudate, T Fujimura, Y Kambayashi, A Kakizaki and S Aiba Dermatology, Tohoku 
university, graduate school of medicine, Sendai, Japan
Mycosis fungoides (MF) starts as an indolent disease that progresses from a patch stage to con-
fluent plaques, and finally develops skin tumors and shows visceral involvement. Both interferon 
alpha (IFN-α) and gamma(IFN-γ) are reported to be effective for MF though the precise concise 
immunological mechanisms are still unclear. Immunosuppressive M2 macrophages, together with 
regulatory T cells (Tregs), play roles in maintaining the tumor microenvironment, including MF. The 
purpose of this study was to elucidate the involvement of immunosuppressive cells and evaluate 
the potencies of IFN-α2a and IFN-γ. First, we immunohistologically examined for the presence of 
CD163+ CD206+ M2 macrophages as well as their related chemokines in fixed sections of lesional 
skin from MF. CD163+ CD206+ M2 macrophages were prominent in all cases. As previous reports 
suggested, the dense infiltration of CD163+M2 macrophages into the lesional skin of MF suggested 
the contribution of M2 macrophages to the prognosis of MF. Therefore, next we investigated the 
production and mRNA expression of chemokines from CD163+ CD206+ M2 macrophages derived 
from peripheral blood mononuclear cells (PBMCs) to determine the functional effect of IFNs on 
M2 macrophages. Both IFN-α2a and IFN-γ significantly upregulated the production of CXCL10 and 
CXCL11 from M2 macrophages, and decreased the production of CCL17, CCL18 and CCL22, which 
suppressed the attraction of CCR4+ CTCL cell lines by CCR4 pathways. Our present report suggests 
one of the possible mechanisms of IFN-α and IFN-γ in the immunomodulatory therapy for MF.   
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Topical Delivery of a Potent and Selective RORg Inhibitor Abrogates Th17 Cytokines from 
Human Skin Resident Immune Cells 
SH Smith,2 CE Peredo,2 Y Takeda,1 J Neil,2 J Therrien,2 E Nicodeme,3 J Brusq,3 F Viviani,3 
AM Jetten1 and J Cote-Sierra2 1 NIEHS, NIH, Durham, NC, 2 Stiefel, a GSK company, 
Durham, NC and 3 GSK, Les Ulis, France
Psoriasis is a chronic inflammatory skin disorder involving marked inflammatory changes, including 
the expression of Th17 cytokines (IL-17A, IL-17F and IL-22). Recently, the central role of IL-17 to 
psoriasis was validated with biologics, where the systemic neutralization of IL-17 family cytokines 
resulted in a significant improvement in clinical measures. The transcription factor RORgt has been 
described as the master regulator for IL-17 production and is therefore considered a prime target 
for therapeutic treatment. Herein we describe a novel, potent and highly selective inverse agonist 
small molecule for RORg/RORgt, termed GSK Compound A (GSK A), that significantly inhibits 
Th17 cytokine production in multiple assay systems. In accordance with the central role of RORg 
to Th17 cytokines, GSK A dramatically suppresses transcript levels of Th17-type cytokines when 
applied to a mouse model of psoriasis. Likewise, GSK A shows dose dependent cytokine suppres-
sion in activated peripheral blood T cells. To assess GSK A potency in a human system relevant 
to psoriasis, we developed a tissue-based assay in which skin-resident T cells from freshly excised 
healthy human skin are activated in situ, resulting in Th17 type cytokine production that can be 
markedly inhibited by GSK A. Moreover, topical delivery of GSK A penetrates the skin barrier to 
inhibit RORg, resulting in profound IL-17 suppression. Finally, incubation of GSK A with lesional 
skin explants from psoriatic patients leads to reduced cytokine levels in the absence of exogenous 
stimulation. Based on these data, it is expected that topical delivery of this RORg-specific inverse 
agonist will impact local cytokine expression, leading to improved clinical outcome in patients.   
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A newly developed kappa-opioid receptor agonist ameliorates ongoing inflammation 
N Sucker,2 M Soeberdt,1 C Abels,1 T Luger2 and K Loser2 1 Dr. August Wolff, Bielefeld, 
Germany and 2 Univ. of Münster, Münster, Germany
Opioids are known as powerful drugs for pain treatment and can induce analgesia by binding to 
peripheral opioid receptors (OR). Here, we investigated the role of a newly developed kappa-opi-
oid receptor agonist (KORA) on the progression of inflammation. Therefore, human and mouse 
immune cells were treated with KORA in the presence of LPS and the cytokine expression, cell 
activation and proliferation was analyzed revealing a potent anti-inflammatory effect of KORA. To 
investigate the anti-inflammatory properties in vivo mice were treated with the toll-like receptor 
7 (TLR7) ligand imiquimod to induce a psoriasis-like skin inflammation and injected with KORA. 
Compared to PBS-injected controls, recipients of KORA showed a down-regulated expression of 
IL-23 and decreased levels of Th1 and Th17 cells in lesional skin. Since TLR7 ligation is implicated 
in the development of itch and signaling via OR modulates itching we quantified the scratching fre-
quencies and the IL31 expression. In contrast to controls, KORA reduced scratching as well as IL-31 
indicating an amelioration both, itch and Th1/Th17-mediated inflammation. Of note, this effect was 
mediated by binding of KORA to KOR since blocking KOR by co-injecting the antagonist nor-BNI 
abrogated the beneficial effects. To investigate whether KORA ameliorated ongoing inflammation 
in other organs than the skin colitis was induced by adding dextrane sodium sulfate (DSS) to the 
drinking water. KORA prevented mice from weight loss and reduced epithelial damage, ulceration 
and immune cell infiltration into colonic tissue. Moreover, compared to controls recipients of KORA 
showed reduced numbers of neutrophils and a down-regulated myeloperoxidase activity in the 
lamina propria and mesenteric lymph nodes. Together, our data demonstrate that KORA, by binding 
to KOR, ameliorated ongoing inflammation in the skin as well as the gut and down-regulated the 
activation of pathogenic effector cells. Additionally, in psoriatic mice KORA reduced itching, thus 
suggesting KORA as a promising novel compound for the treatment of inflammatory/itchy disorders.   
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Alitretinoin, a dual RAR and RXR agonist, modulates leukocyte recruitment pathways and 
suppresses dendritic cell functions in vitro and in vivo
A Kislat,1 S Meller,1 R Mota,1 BA Buhren,1 PA Gerber,1 T Ruzicka2 and B Homey1 1 
Dermatology, Heinrich Heine Univeristy Hosital, Düsseldorf, Germany and 2 Dermatology, 
Ludwig-Maximilians-University Munich, Munich, Germany
Retinoids are well known for regulating diverse cellular processes including proliferation, differen-
tiation as well as regulation and development of the immune system. Moreover, they have shown 
clinical efficacy in the treatment of a variety of diseases, including acne vulgaris, pustular psoriasis, 
ichthyosis. The effects of retinoid acids are mediated by binding to retinoic acid receptors (RAR) and 
the retinoic X receptors (RXR). Alitretinoin, a retinoid binding to both RAR and RXR, demonstrated 
significant efficacy in the treatment of chronic hand eczema. To gain inside the mode of action 
of alitretinoin in vitro and in vivo we analyzed effects of alitretinoin on keratinocytes as well as 
leukocyte subsets and conducted a clinical study determining the phenotype and activation status 
of peripheral leukocytes before and under treatment of alitretinoin. Alitretinoin alters chemok-
ine expression of keratinocytes more effectively than acitretin, a RAR-agonist. Further, alitretinoin 
inhibits the maturation significant higher in comparison to acitretin, leading to a higher impaired 
T cell activating capability. Patients under therapy show a marked regulation of the “skin-homing” 
effector T cells. Additionally, alitretinoin treatment significantly decreased the proliferation of leu-
kocytes following allogenic stimulation compared to proliferation before treatment. In conclusion, 
alitretinoin is significantly more capable to alter the immune responses of the innate and adaptive 
immune system by suppression of chemokine-induced leukocyte recruitment and inhibition of 
dendritic cell-mediated T cell activation.    
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Antagonistic regulation of IL-17 and GM-CSF in human T helper cells - implications for skin 
and central nervous system inflammatory diseases
R Noster,1 R Riedel,2 M Mashreghi,2 H Radbruch,1 C Haftmann,2 H Chang,2 A Radbruch2 
and C Zielinski1 1 Department of Dermatology and Allergology, Charité-Universitätsmedizin 
Berlin, Berlin, Germany and 2 German Rheumatism Research Center, Berlin, Germany
Although Th17 cells have been acknowledged as crucial mediators of autoimmune tissue damage 
the effector cytokines responsible for their pathogenicity still remain poorly defined, particularly 
in humans. In mouse models of autoimmunity, the pathogenicity of Th17 cells has recently been 
associated with their production of granulocyte-macrophage-colony-stimulating factor (GM-CSF). 
Here, we analyzed the regulation of GM-CSF expression by human T helper cell subsets. Surpris-
ingly, the induction of GM-CSF expression by human T helper cells is constrained by the IL-23/
ROR-gt/Th17 cell axis but promoted by the IL-12/T-bet/Th1 cell axis. IL-2 mediated STAT5 signaling 
induced GM-CSF expression in naïve and memory T helper cells, while STAT3 signaling blocked it. 
The opposite effect was observed for IL-17 expression. Ex vivo, GM-CSF+ T helper cells that co-ex-
press IFN-g and T-bet could be distinguished by differential chemokine receptor expression from 
a previously uncharacterized subset of GM-CSF-only producing T helper cells that did not express 
Th1, Th2 and Th17 signature cytokines or master transcription factors. Our findings demonstrate 
distinct and counter-regulatory pathways for the generation of IL-17 and GM-CSF producing cells 
and also suggest a protective role for GM-CSF+ T cells in the in the skin but a pathogenic role in 
multiple sclerosis. This not only provides a scientific rationale for depleting T cell derived GM-CSF 
in multiple sclerosis patients but also multiple new molecular checkpoints for therapeutic GM-CSF 
suppression, which unlike in mice do not associate with the Th17 but instead with the Th1 axis.    
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Cigarette smoking and oxidative/ antioxidative status in active systemic lupus erythematosus 
C Ene (Nicolae)1 and I Nicolae2 1 University of Medicine and Pharmacy, Bucharest, Romania 
and 2 Research, Victor Babes Clinical Hospital of Infectious and Tropical Diseases, Bucharest, 
Romania
An overproduction of oxygen radicals (cell metabolism, UV light, cigarette smoke, environmental 
pollutants, gamma radiation) or insufficient antioxidative capacity leads to a dangerous imbalance 
in the organism. The authors aimed to investigate the effect of chemical reactive substances from 
tobacco/ tobacco smoke on oxidative/ antioxidative status in active systemic lupus erytemathosus 
patients (SLE). The study included 42 healthy volunteers without known pathology (age 36,1±2,8 
years) and 42 patients with active SLE without treatment (age 37,8±4,2 years). All the patients gave 
their consent for monitoring in the study. The two groups were divided in smokers (11 women, 
10 men) – over 20 cigarettes/day for more than two years- and nonsmokers (11 women, 10 men). 
The smokers and nonsmokers groups were similar for demographical, nutritional characteristics. 
Total antioxidative status (TAS) and oxidative status (TOS) were determined by photometric tests. In 
control group, TOS presented no statistically significant variation between smokers and nonsmokers 
(217,4±33,1umol/l versus 224,1±40,7umol/l, p>0,05). In patients with active SLE, TOS was higher in 
smokers compared with nonsmokers, a statistically significant difference (394,2±68,3umol/l versus 
339,8±62,5umol/l, p<0,05). In control samples, TAS had medium values in nonsmokers and low 
values in smokers (302,1±10,5umol/l versus 264,4±31,3umol/l, p<0,05). In active SLE, TAS was low, 
with statistically significant differences between nonsmokers and smokers (201,4±53,2umol/l versus 
174,8±73,1umol/l, p<0,05). A statistically significant negative correlation was determined between 
TAS and TOS in control group (r=-0,343, p<0,05), in smokers with active SLE (r=-0,827, p<0,05) and 
in nonsmokers with active SLE (r=-0,521, p<0,05). These results showed that smoking influence LES 
development by reducing TAS. Antioxidant therapy in SLE patients could improve their prognosis.    
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Development of short-term ex vivo culture of psoriatic skin as a translational model
H Norsgaard and P Lovato Skin Research, LEO Pharma, Ballerup, Denmark
Psoriasis is a chronic inflammatory skin condition driven by cross-talk between skin-infiltrating T 
cells and keratinocytes via secretion of soluble mediators, including interleukin (IL)-12, IL-17A, 
IL-17F, IL-23 and interferon (IFN)-γ. To investigate inflammatory responses in psoriatic skin, we 
explored the feasibility of ex vivo culture of psoriatic skin. Keratome biopsies from psoriatic plaques 
were obtained from patients with active disease not using any anti-inflammatory therapy. Skin 
punches from keratome biopsies were immediately snap frozen (representing the in vivo situation) 
or cultured in media containing agents suitable for stimulating keratinocyte and T cell activation 
in a manner that mimics the inflammatory environment in vivo. Importantly, maintenance of Th17 
cell activity was achieved by supplementation with IL-2, IL-23 and anti-CD3/CD28 antibodies. 
After ex vivo culture up to 5 days, histological and immunohistochemistry analysis confirmed the 
presence of epidermal hyperplasia with increased proliferation (Ki67+ cells), expression of KRT16 
and active skin inflammation with infiltration of CD4+ and CD8+ T cells in the dermis and epidermis 
respectively, recapitulating the hallmarks of psoriatic skin. The activity of skin resident T cells was 
evaluated by measuring the level of T cell-related cytokines released in the media, confirming that 
skin-infiltrating T cells maintain a Th1/Th17 phenotype by their capacity to secrete IL-22, IL-17A 
and IFN-γ. Cytokines secreted by both activated keratinocytes and T cells, such as IL-1β, IL-6 and 
IL-8 were found to be highly expressed, supporting a pro-inflammatory cross-talk between T cells 
and keratinocytes. Furthermore, the inflammatory processes were attenuated upon treatment with 
clinically relevant drugs. In conclusion, the data show that our ex vivo psoriasis organ culture model 
translates to psoriatic inflammation in vivo by maintaining both the histological features of psoriatic 
skin and the T cell activity. This model may provide a useful approach for investigating psoriatic 
inflammation in an ex vivo setting and for evaluating new treatments for psoriasis    
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Effect of age on human skin resident Vericelal Zoster Virus specific CD4+ T cells
M Vukmanovic-Stejic,1 D Sandhu,2 T Sobande,1 E Agius,2 N Patel,1 G Ogg,3 M Rustin2 and 
A Akbar1 1 Infection and Immunity, University College London, London, United Kingdom, 2 
Dermatology, Royal Free Hospital, London, United Kingdom and 3 MRC immunology Unit, 
University of Oxford, Oxford, United Kingdom
Ageing is associated with decreased cutaneous immunity as evidenced by decreased response to 
recall antigen challenge, increased incidence in skin malignancy and skin infections. Shingles, 
caused by re-activation of varicella zoster virus (VZV) in the skin also increases with age. The effect 
of age on skin resident T cells has not been investigated previously. In this study we compared the 
phenotype and function of the skin resident CD4 and CD8 populations in young (under 35 years 
of age) and old (over 70 years of age) individuals. In both groups the skin resident population was 
a mixture of CD45RA-CD27+ and CD45-CD27- subsets with a tendency towards the accumulation 
of cells with a CD45-CD27- phenotype in older individuals. The ability to secrete cytokine was not 
affected with age. We measured TNF-α, IL-2, IFN-γ and IL-22 production in young and old individ-
uals in response to PMA and ionomycin and the level of cytokine production was equivalent in both 
age groups. We next investigated the VZV-specific cells in blood and skin of the same individuals. 
These cells were significantly increased in the skin compared to the blood in both young and older 
subjects. Furthermore, these cells in the skin of older subjects had equivalent capacity to secrete 
cytokines as the young individuals after VZV stimulation in vitro. Phenotype of VZV specific skin 
resident T cells was also similar, with cells showing predominantly a central memory phenotype 
CD45RA-CD27+ in both age groups. Since there is no obvious defect of skin resident VZV specific 
T cells during ageing, we conclude that other factors must contribute to the increased susceptibility 
of these subjects to shingles. This may include increased suppression by regulatory T cells that were 
significantly in the skin of the old cohort.    
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Epidermal Tissue-Resident Memory T cells Form a Localised Memory in Clinically Healed 
Psoriasis
SS Cheuk, M Ståhle and L Eidsmo Medicine Solna, Karolinska Institutet, Stockholm, Sweden
Psoriasis is a common and chronic inflammatory skin disease characterized by massive infiltration 
of leukocytes into the skin. Th17 associated cytokines, IL-17 and IL-22, play a critical role in the 
pathogenesis of psoriasis and effective therapies targeting IL-17 are emerging. Effective treatments 
lead to disease remission but psoriasis often relapses in previously affected areas, which suggests 
that site-specific disease memories form during active disease. Tissue-resident memory T cells (TRM) 
have recently been identified in peripheral tissues after viral infection and provide a first line of 
defence against viral reactivation. Their role in chronic inflammation is less known but we propose 
that TRM could drive a local pathogenic tissue inflammation. Here we investigated TRM in resolved 
psoriasis lesions. Three common and effective therapies, narrowband-UVB treatment and long-term 
systemic inhibition of TNF or IL-12/23 signalling were studied. Our result showed that epidermal T 
cells were highly activated in active psoriasis and that a significant population of epidermal CD8 T 
cells expressed the TRM marker CD49a. In resolved psoriasis, epidermal CD49a+ CD8 T cells were 
retained and a distinct TRM population co-expressing CD8, CD103, CCR6 and IL23R was enriched 
in resolved lesions. Upon ex vivo stimulation, the epidermal CD8 T cells from resolved lesions, 
particularly the CD103+ population, responded with IL17A production while epidermal CD4 T 
cells responded with IL-22 production. Our data suggest that epidermal TRM are retained in resolved 
psoriasis and are capable of producing cytokines with a significant role in psoriasis pathogenesis. 
We propose that activation of TRM in resolved psoriasis may trigger a local inflammation and recruit-
ment of circulating leukocytes; thereby, leading to recurrent psoriasis in previously affected skin. 
The pathogenic and inflammatory potential of TRM must be taken into account in new vaccination 
strategies targeting formation of TRM population in peripheral tissues.    
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Evaluation of anti-inflammatory activity of N-Oleoylethanolamine (NOE) as a topical agent
S Lee,1 S Lee,1 M Jang,1 G Kim,1 S Hong,2 S Jeong,4 S Ahn3 and H Kim1 1 Research Institue, 
Seoul Medical Center, Seoul, Republic of Korea, 2 Dermatology, Dankook University, 
Cheonan, Republic of Korea, 3 Dermatology, Yonsei University, Wonju College of Medicine, 
Wonju, Republic of Korea and 4 CRID Center, NeoPharm Co.Ltd, Daejeon, Republic of Korea
Biological activities of NOE (N-oleoylethanolamine) encompass inhibiting the ceramidase activity 
and stimulating serine palmitoyl transferase (SPT), which is a key enzyme for in situ ceramide 
synthesis. As a result, treatment of NOE induces accumulation of ceramide in cells. Previously, 
it was reported that treatment of NOE on cultured normal human epidermal keratinocyte (NHEK) 
resulted in the increased expression of the differentiation marker proteins, including involucrin 
and transglutaminase-1, which suggest a potential application of NOE for normalizing the hyper 
proliferation in inflammatory skin diseases. We have also reported that the topical application of 
cannabinoid receptor 1 (CB1R) agonist alleviated the inflammatory symptoms in atopic dermati-
tis animal model. Based on the structural similarity between NOE and previously reported CB1 
agonist, it is hypothesized that topical application of NOE can be a therapeutic candidate for 
atopic dermatitis, at least in part, through the activation of CB1R. As results, topical application of 
NOE significantly accelerated the epidermal permeability barrier recovery after acute disruption. 
Anti-inflammatory activity of NOE was also observed in both TPA-induced acute dermatitis model 
and oxazolone-induced atopic dermatitis animal model, which was also confirmed by histological 
assessment. These results suggest that, NOE can be used as an anti-inflammatory agents for skin 
diseases including atopic dermatitis.    
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Gene expression profiling in Chronic Spontaneous Urticaria 
L Curto-Barredo,1 L Nonell,2 E Puigdecanet,2 N Jansen,4 S Rüberg,4 R Pujol,1 LF Santamaria-
Babi3 and A Gimenez-Arnau1 1 Dermatology, Hospital del Mar,Universitat Autonoma, 
Barcelona, Spain, 2 Microarray Department, IMIM, Barcelona, Spain, 3 Translational 
Immunology. Department of Physiology and Immunology, Universitat de Barcelona, 
Barcelona, Spain and 4 Milteny Biotec GmbH, Bergisch Gladbach, Germany
This is the first study analysing the gene expression profile in Chronic Spontaneous Urticaria (CSU). 
Gene expression (GE) was assessed in wheals from skin and in venous blood from patients suffering 
of severe CSU (mean UAS7,33.6; N=20) and compared to skin and blood from healthy donors 
(n=10). In addition, a comparative analysis of non-lesional skin from CSU patients versus healthy 
skin from healthy donors was conducted. GE analysis using Agilent whole human genome oligo 
microarrays (one-color) and a bioinformatic study based in the raw data was done. The GE compar-
ison between patients’ blood and healthy control showed 278 transcripts differentially expressed (P 
adjusted value). 7.729 transcripts were selected from the paired comparison between patient wheal 
and patient non lesional skin. Finally, 1.213 transcripts were selected when non lesional skin was 
compared with skin from healthy controls. Based on technical recommendations and an accurate 
assessment of the genes up or down regulated according mast cell biology, wheal pathogenesis or 
urticaria knowledge, a number of genes were analyzed by quantitative real time PCR (Q-PCR).13 
genes of the blood comparison, 144 from wheal versus non lesional skin paired comparison and 53 
of the non lesional skin versus healthy skin comparison were processed by Q-PCR using Taqman 
Low Density Array platform. The percentage of validated genes by Q-PCR in these comparisons 
was a 62%, 72% and 75% respectively. GE in patients’ blood versus healthy controls involves 
platelet and endothelial cells in CSU. Non lesional skin from the patients suffering of CSU shows a 
specific gene expression signature not found in healthy skin. GE of the wheal confirms and spread 
our current understanding of CSU by identifying several transcripts/mechanisms that had not been 
previously related to Urticaria.    
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Human endothelial cells promote T cell proliferation and enhance regulatory T cell sup-
pressive function
W Lim, E Healy and TM Millar Dermatopharmacology, University of Southampton, 
Southampton, United Kingdom
Endothelial cells (ECs), which line blood vessels, play key roles in recruiting leukocytes, presenting 
antigen and providing costimulation during inflammation. Regulatory T cells (Tregs) are immune 
suppressor cells that mediate peripheral tolerance, a mechanism necessary to prevent autoimmunity 
and chronic inflammation. This study investigated ECs’ effects on Treg and T effector (Teff) activation 
and function as a potential target for intervention in inflammatory skin disease. To study EC-T cell 
interactions, CFSE-stained CD4+ T cells were co-cultured with human ECs for 72 or 120 hours with 
phytohaemagglutinin (PHA) or stimulatory aCD3/28 antibodies. Cell proliferation and phenotype 
were analysed using flow cytometry. CD4+ T cells in these EC-T cell co-cultures showed strong 
proliferation at 72 hours compared to T cells stimulated in absence of ECs (p<0.0001, n=10). 60-80% 
of Teffs in these co-cultures became FOXP3+, compared to Teffs from T cell alone cultures which 
showed no FOXP3 expression (P<0.05; n=4). In the absence of T cell mitogens, CD4+ T cells showed 
significant proliferation by 120 hours in co-cultures of IFN-γ- or TNF- prestimulated ECs compared 
to T cell alone cultures (p<0.01; n=10). To study EC-Treg interactions, CD4+CD25hiCD127low Tregs 
were co-cultured with human ECs for 24 hours, recovered then plated with aCD3-stimulated Teffs 
for 72 hours. Tregs exhibited increased suppressive activity on Teff proliferation after EC co-culture, 
which was further enhanced with IFN-γ- or TNF-stimulated ECs compared to unstimulated ECs 
(p<0.05; n=8). To study the contact dependent nature of this modulation, Tregs were cultured in 
a Transwell assay above IFN-γ-stimulated ECs. Interestingly, these Tregs showed further increased 
suppressive function compared to direct contact mediated suppression (p=0.04; n=4), indicating 
both contact dependent and independent mechanisms of activation. The results indicate that ECs 
regulate human Teff and Treg function and suggest that the endothelium may provide a novel target 
for therapeutic intervention in inflammatory skin disease.    
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Inhibition of phosphatidylinositol-3-kinase delta reduces psoriatic T cell activity
N Yager,1 C Haddadeen,1 A Payne,2 R Allen2 and E Healy1 1 University of Southampton, 
Southampton, United Kingdom and 2 UCB, Slough, United Kingdom
Psoriasis is a chronic inflammatory skin disorder, affecting 2 – 3% of the population, which is 
characterised by epidermal hyperproliferation, vasodilation and an immune cell infiltrate. The 
phosphatidylinositol-3-kinase (PI3K) pathway influences T cell differentiation / behaviour and may 
offer a potential therapeutic target in this disease. To investigate the effects of inhibition of the 
phosphatidylinositol-3-kinase delta isoform (PI3Kδ) in psoriasis, 6mm lesional skin biopsies and 
peripheral blood were taken from psoriatic subjects who had not received anti-psoriatic treatment 
for at least the previous 2 weeks. Confocal microscopy of lesional skin demonstrated Ser235/236 
phosphorylation of ribosomal protein S6 (phospho-rpS6) throughout the epidermis and in a propor-
tion of dermal cells, suggesting activation of the PI3K pathway in psoriasis. Following co-localisation 
of phospho-rpS6 with dermal CD3+ cells in skin in situ, T cells were isolated from lesional skin 
(n=8) and blood (n=8) of psoriatic individuals and incubated with incremental doses (0.1 – 10μM) 
of a selective PI3Kδ inhibitor (UCB5857) or vehicle control prior to anti-CD3/CD28-mediated T 
cell activation. Flow cytometry using a phospho-specific assay indicated that inhibition of PI3Kδ 
significantly reduced phospho-rpS6 levels in peripheral blood CD3+ T cells and in psoriatic dermal 
CD45RO+ memory T cells (median reductions of 49.0% and 73.6% by 10μM UCB5857, p=0.017 
and p=0.0081, respectively). Similarly, PI3Kδ inhibition significantly prevented TCR-mediated CD4+ 
and CD8+ T cell proliferation (p=0.0239 and p=0.0002, respectively) and release of interferon-γ, 
TNF-α and IL-17 to levels comparable to unstimulated control. Furthermore, inhibition of PI3Kδ 
caused a dose-dependent reduction in cell surface CD3 expression in anti-CD3-stimulated but not 
in unstimulated T cells. The results indicate that targeting PI3Kδ in psoriatic individuals may offer 
potential therapeutic benefits in the future treatment of psoriasis.    
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Molecular profiling of the Atopy Patch Test in Atopic Dermatitis patients
D Hijnen,1 D Koole,1 J Landheer,1 K McIsaac,2 J Mattson,2 T McClanahan,2 R de Waal-
Malefyt,2 E Knol1 and C Bruijnzeel-Koomen1 1 Department of Dermatology, University 
Medical Center Utrecht, Utrecht, Netherlands and 2 Merck Research Labs, Palo Alto, CA
Our current understanding of the pathogenesis of atopic dermatitis (AD) is largely based on results 
from studies using the Atopy Patch Test (APT) as an in vivo model for AD. The immunological 
changes in lesional AD skin are largely comparable to changes in the APT. However, comprehensive 
molecular profiling of the APT has not been performed. We sought to validate the APT as model for 
the induction of AD by comparing APT skin biopsies to chronic lesional skin samples from individual 
AD patients. We performed a microarray analysis, comparing APT and lesional AD skin gene expres-
sion profiles. High levels of similarity in gene expression profiles between APT (24 and 48 hours) and 
lesional AD skin samples were found. Genes were clustered in modules of signaling pathways. 9 out 
of 11 modules studied, showed similar gene expression profiles between APT and lesional skin. This 
included cell cycle, IL4/IL13, IL17/IL22, and interferon responsive genes. The analysis also showed 
several differentially regulated modules when comparing the APT samples to the lesional skin. In 
addition, we observed similar activation of T helper (Th) cell pathways, with upregulation of Th2 
and Th22 responses in both APT samples and lesional skin. These results confirmed our hypothesis 
that the APT is an appropriate model for the induction of eczema in AD patients. In addition, we 
found differentially expressed genes in APT versus chronic lesional skin biopsies that may help us 
to explain the self-limiting nature of the APT. Both genes involved in the induction of eczema and 
genes involved in the resolution may represent interesting targets for therapy.    
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Receptor activator of nuclear factor kappa-B ligand (RANKL) promotes the recruitment of 
regulatory T cells (Tregs) through M2 macrophages in extramammary Paget’s disease 
Y Kambayashi, T Fujimura, S Furudate, M Asano, A Kakizaki and S Aiba Department of 
Dermatology, Tohoku University Graduate School of Medicine, Sendai, Japan
It is well known that a mammary gland which is a specific type of apocrine gland expresses receptor 
of activated nuclear factor kappa ligand (RANKL) and that interaction of RANK and RANKL promotes 
mammary tumorgenesis and bone metastasis of breast cancer (BC). Since extramammary Paget’s 
disease (EMPD) is a skin adenocarcinoma of apocrine gland origin and highly metastatic to bones, 
we examined the expression of RANKL, RANK, and MMP7 that can proteolytically cleave sRANKL 
from its membrane-bound form. The immunohistochemical studies demonstrated that most of the 
Paget cells expressed RANKL and MMP7, but not RANK, while stromal cells with the expression of 
CD163 and Arginase 1, possibly M2 macrophages, expressed RANK. RANKL and MMP7 expression 
by Paget cells was confirmed at mRNA level. Moreover, EMPD tissue culture revealed that sRANKL 
was actually released from tumor tissues. To clarify the consequence of the interaction of sRANKL 
and RANK on M2 macrophages, we induced M2 macrophages expressing RANK in vitro and stim-
ulated them with sRANKL, which demonstrated their significant induction of several chemokines 
including CCLl7. Based on this observation, we examined CCL17 expression in the lesional skin 
of EMPD and found that M2 macrophages expressed CCL17 immunohistologically and that the 
lesional skin increased CCL17 mRNA expression. In addition, we also demonstrated that these M2 
macrophages are surrounded by regulatory T cells (Tregs), which are well known to express CCR4. 
These studies suggest that RANKL/ RANK pathway in EMPD might contribute the recruitment of 
Tregs and maintain the immunosuppressive tumor microenvironment.    
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Receptor activator of nuclear factor kappa-B ligand (RANKL)/ RANK signaling promotes 
cancer-related inflammation through M2 macrophages
T Fujimura, Y Kambayashi, S Furudate, A Kakizaki, M Asano and S Aiba Department of 
Dermatology, Tohoku University, Graduate School of Medicine, Sendai, Japan
RANKL signaling promotes the survival of conventional dendritic cells (cDCs) and ensures T cell 
priming and activation, thereby enhancing the acquired immune response. On the other hand, in 
skin, RANKL-treated DCs maintain the number of Foxp3-positive Tregs to suppress the immune 
response against self-antigens, food and commensal flora. In addition, as we previously reported, 
human monocytes-derived M2 macrophages (MoM2) express RANK on its surface in an IL-4 depen-
dent manner, and when stimulated by soluble (s)RANKL, these cells produce Th2 and regulatory T 
cell (Tregs)-related chemokines, including CCL17. In this study, to further elucidate the molecular 
mechanisms of the effects of sRANKL on M2 macrophages, we examined its effects on mRNA 
expression in MoM2 macrophages by stimulating sRANKL. Using a microarray and gene ontology, 
we identified 337 upreglated (including CXCL1, CXCL2, CCL5, IL-1b, IL-6 and IL-8) and 458 
down-regulated (including CCL27) genes. The DNA microarray results were verified using real-time 
PCR. These proinflammatory chemokines and cytokines described above are reported to contribute 
to cancer-related inflammation to promote the tumor progression. Thus, our present data suggested 
the therapeutic possibilities of a fully human monoclonal antibody to RANKL, denosumab, in 
patients with RANKL-expressing cancer, such as breast cancer and extramammary Paget disease.   
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Reduced frequency of IL-17+CD8+ T cells in psoriatic lesions after calcipotriol treatment
B Dyring-Andersen,1 C Bonefeld,2 M Bzorek,3 M Løvendorf,1 J Lauritsen,2 L Skov1 
and C Geilser2 1 Department of Dermato-allergology, Gentofte Hospital, University of 
Copenhagen, Hellerup, Denmark, 2 Department of International Health, Immunology and 
Microbiology, University of Copenhagen, Copenhagen, Denmark and 3 Department of 
Clinical Pathology, Næstved Hospital, Næstved, Denmark
The vitamin D analogue calcipotriol is an immune-modulatory drug used to treat psoriasis; however, 
its effect on the immune system in psoriasis lesions is not fully understood. This study investigates 
the effect of calcipotriol on the distribution of CD4+ and CD8+ T cells and innate lymphoid cells 
(ILC) and their production of IL-17A, IFN-γ and IL-22 in psoriasis lesions in patients with chronic 
plaque psoriasis. Eighteen patients with psoriasis were included and two similar psoriasis lesions 
were chosen for each patient. One lesion was treated with calcipotriol (50 μg/g) and the other with 
vehicle twice a day for 14 days. The clinical effect was measured by degree of erythema, scaling 
and induration in each lesion (SUM score). Skin biopsies were collected for histological and immu-
nohistochemical analyses. Skin-derived cells were isolated and analysed by flow cytometry. After 14 
days of treatment with calcipotriol a significant clinical and histological effect was seen; however, 
we found no differences in the distribution of CD4+ and CD8+ T cells or ILC between calcipotriol- 
and vehicle-treated skin (N=12). The main finding was a significant decrease in IL-17+CD8+ T cells 
in skin-derived cells from calcipotriol-treated skin (calcipotriol 6.6 ± 6.2%; vehicle 15.4 ± 11.3%; 
N=8; p<0.03), which was further supported by the absence of IL-17+CD8+ T cells on immunohis-
tochemical stainings of calcipotriol-treated skin (N=3). No changes in the frequency of IL-22+ or 
IFN-γ+ cells were observed. Our findings show that the vitamin D analogue calcipotriol reduces the 
frequency of IL-17+CD8+ T cells in psoriasis lesions concomitant with early clinical improvement.    
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Regulatory B Cells in Human Chronic Graft-versus-host Disease
A de Masson,1 H Le Buanec,1 M Bagot,1 M Robin,3 N Parquet,2 R Peffault de Latour,3 
A Bensussan,1 G Socié3 and J Bouaziz1 1 INSERM UMRS976, Hôpital Saint-Louis, Paris, 
France, 2 Aphérèse Thérapeutique, Hôpital Saint-Louis, Paris, France and 3 Hématologie-
Greffes, Hôpital Saint-Louis, Paris, France
Chronic graft-versus host disease (cGVHD) is an incurable and highly disabling complication of 
allogeneic hematopoietic stem cell transplantation (HSCT). This study was aimed at investigating 
any regulatory B cells (Bregs) defect associated with the development of cGVHD. The inclusion 
criteria were (i) prior allogeneic HSCT (ii) written informed consent given by the patient for study 
enrolment. The study was approved by the local ethics committee. Bregs were defined as CD19+ 
IL-10+ B cells after 66 hours in vitro stimulation of total peripheral blood mononuclear cells with 
CpG-B 3 μg/ml and 5 hours restimulation with PMA and ionomycin in the presence of brefeldin A. 
cGVHD diagnosis and scoring were made according to the NIH international criteria. Means were 
compared between groups using Mann-Whitney U-test. Thirty-two patients were included: 12 with 
active cGVHD, 12 quiescent cGVHD, 8 HSCT recipients with no cGVHD; 12 healthy donors (HD) 
were included as controls. The mean age of the patients was 46 years (20-66), 18 were men (56%) 
and 30 (94%) had received HSCT for hematological malignancies. Of 24 patients with cGVHD, 
22 (92%) had skin cGVHD (lichenoid, n= 8; sclerotic, n=13; both, n=2; other, n=3). There was 
no significant difference between patients with active and quiescent cGVHD in terms of sex, age, 
time from HSCT, number of patients receiving immunosuppressors. The mean Breg percentage was 
0.5% (+/-0.3%) of total B cells in patients with active cGVHD, significantly lower than in patients 
with quiescent cGVHD (2% +/-1.4%, p=0.0002), no cGVHD (2.3% +/-0.8%, p=0.0001) and HD 
(2.6% +/-1.3%, p=0.0001). Three patients were treated with extracorporeal photopheresis (ECP) 
and experienced a partial remission of cGVHD. In these 3 patients, the mean Bregs percentage was 
0.9% (+/-0.2%) before ECP and 5% (+/-2.4%, p=0.1) 3 months after starting ECP. In conclusion, 
skin cGVHD is associated with a reduced Bregs number. This defect could be improved by ECP.    
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Th1 cell-mediated control of differentiation during malignant transformation of cancer cells 
T Wieder, H Braumüller, E Brenner, S Weidemann and M Röcken Dermatology, University 
Medical Center, Tübingen, Germany
Oncogenic expression of T antigen (Tag) under the control of the rat-insulin-promotor (RIP) leads 
to the development of malignant beta-cell carcinomas in RIP1-Tag2 mice. Due to the unrestricted 
proliferation of beta-cancer cells, the mice are no longer capable to control their blood glucose levels 
and die at the age of 13-15 weeks. As shown previously, interferon-gamma (IFN-gamma) and tumor 
necrosis factor (TNF)-producing, Tag-specific T helper 1 (Th1) cells prolonged the survival rate of 
the mice by driving the beta-cancer cells into prema-ture senescence in the absence of beta-cancer 
cell death. As a consequence, the Th1 cell-treated mice did not develop a diabetic phenotype but 
normally controlled their blood glucose levels. To investigate whether senescence induction is 
associated with a higher differentiation status, we analyzed the expression of 3 beta-cell markers 
in RIP1-Tag2 mice at well-defined steps of carcinogenesis. For this, we stained isolated tumor cells 
from mice of different age with antibodies against synaptophysin, insulin and the glucose trans-
porter 2 (Glut2). Further-more, we measured the response of the isolated beta-cells to high glucose 
concentrations in a colorimetric mitochondrial activity assay in vitro. Our data showed a complete 
loss of Glut2 and a partial loss of insulin during carcinogenesis, whereas synaptophysin was still 
expressed by the beta-cancer cells. The loss of their differentiation marker Glut2 concurred with 
the inability of the beta-cancer cells to respond to glucose stress. Th1 cell-based immunotherapy 
prevented the phenotypical as well as the functional dedifferentiation of the beta-cancer cells 
during malignant transformation. Ongoing experiments using recombinant IFN-gamma and/or TNF 
in vitro, demonstrated a cytokine-dependent regulation of the beta-cell differentiation markers. In 
conclusion, tumor-specific Th1 cells may arrest malignant transformation by keeping the tumor 
cells in a differentiated state.    
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The characterization of CARD18, a novel negative regulator of inflammasome signaling in 
human epidermal keratinocytes
J Danis,1 A Göblös,1 Z Bata-Csörgö,1 L Kemény1 and M Széll2 1 Department of Dermatology 
and Allergology, University of Szeged, Szeged, Hungary and 2 Department for Medical 
Genetics, University of Szeged, Szeged, Hungary
In a recently performed microarray study we identified CARD18 – an inhibitor of inflammasome 
signaling – as a differentially expressed transcript in healthy and psoriatic uninvolved epidermis. 
Our aim was to investigate the expression and functions of CARD18 in human skin samples and 
human epidermal keratinocytes. The histological distribution of CARD18 was examined in healthy, 
psoriatic uninvolved and involved skin samples by immunhistochemistry. The staining confirmed 
the results of the microarray study, i. e. elevated CARD18 expression was detected in the psoriatic 
uninvolved epidermis compared both to healthy and to psoriatic involved epidermis. The mRNA 
expression of CARD18 was followed by real-time RT-PCR in spontaneously differentiating normal 
human epidermal keratinocytes. CARD18 mRNA was expressed at low levels in proliferating cells 
but its expression was induced by differentiation. In vitro human keratinocytes were exposed to 
psoriasis-related stress factors such as IFNγ, TNFα and the synthetic DNA analogue p(dA:dT). The 
activation of the inflammasome was detected by measuring the secreted IL-1β by ELISA and the 
expression of CARD18 was examined by real-time RT-PCR. IL-1β secretion of keratinocytes was 
induced by transfection with p(dA:dT), however the highest IL-1β secretion could be detected upon 
priming with TNFα and IFNγ before transfection with p(dA:dT). CARD18 expression was induced 
by IFNγ or p(dA:dT), but the strongest CARD18 induction could be detected upon the priming and 
p(dA:dT) treatment combination that caused the highest IL-1β secretion. Our results demonstrated 
that the mRNA expression of CARD18 can be induced by various psoriasis-related stress factors in 
human keratinocytes. Further studies are needed to explain how the elevated level of CARD18 in 
psoriatic uninvolved epidermis contributes to disease pathogenesis.    
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Therapeutic plate-passed monocytes can reliably expand freshly isolated naïve human T 
cells in vitro 
N Kibbi, R Edelson and R Tigelaar Dermatology, Yale University, New, CT
Recognizing the inability of current methods to evaluate the efficacy of promising immune therapies, 
our study aims to produce and understand the functional responses of human myeloid cells. We 
used 3 different myeloid antigen presenting cells (APC): freshly isolated, unstimulated monocytes 
(UM), plate-passed monocytes (PPM, following a procedure akin to extracorporeal photopheresis, 
ECP), and conventional dendritic cells derived from blood monocytes cultured with GM-CSF/IL4 
(DC). APC were co-cultured with purified, autologous CD8 cells, with or without CD4 cells in the 
presence of melanoma antigen MART-1 “long peptide (LP),” a 25-amino acid peptide containing 
the binding sequences for the appropriate MHC class I and II, and for presentation to CD8+ and 
CD4+ cells. Cultures were expanded in IL2 and IL7 and harvested for multimer analysis on day 13. 
Notably, MART-1 LP is a biological antigen source, as it requires internalization, processing, and 
presentation by APC, which is unlike other short peptides used by others. Our results showed that 
consistent antigen-specific (i.e., MART-1/MHC I dextramer+) expansion of CD8 T cells could be 
achieved, with MART-specific cells comprising 2.6 -21.1% of the CD8 population. The average 
expansion of CD8 cells by myeloid cell type was the following: 9.78% from UM (range=2.32-21.9, 
SD=5.87, n=8), 6.73 % from PPM (1.71-17.4, 4.96, 8), and 10.86 % from DC (1.73-40.6, 11.63, 6). 
With the addition of CD4 cells into the co-culture, CD8 expansions stayed the same or decreased: 
for UM, 7.27% (1.04-22.8, 4.79, 4), for PPM 6.75% (0.9-18.1, 5.16, 4), and for DC 7.21% (0.46-
24.5, 5.91, 4). In sum, we have developed a model for reliably expanding freshly isolated naïve 
human T cells using 3 different APC, and in the case of PPM and UM, without the addition of 
artificial cytokines. We hope to use this method to optimize the conditions of currently available 
immunotherapies, such as ECP. Ultimately, methods, like ours, can be used to evaluate the efficacy 
and tailor the design of immune therapies to the patient.    
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Upregulation of activating Fcγ receptors on myeloid antigen-presenting cells in psoriasis 
C Bangert,1 D Laimer-Gruber,1 M Schaschinger,1 E Kriehuber1 and T Kopp2 1 Dermatology, 
DIAID, Medical University of Vienna, Vienna, Austria and 2 Dermatology, Juvenis Medical 
Center, Vienna, Austria
Psoriasis, a common inflammatory skin disease, is characterized by epidermal hyperplasia, infil-
tration of various leukocytes into the skin as well as dilation and growth of blood vessels. Anti-
gen-presenting cells (APC) are known to play a major role in the initiation and perpetuation of the 
inflammatory response in psoriatic patients. In order to identify disease-specific properties of APC, 
we isolated CD11bhigh/HLA-DRhigh leukocytes from the skin of patients with chronic plaque-type 
psoriasis and skin from healthy donors and subjected them to gene array analysis. When compared 
to normal skin, we detected a significant upregulation of multiple genes including the calprotectin 
gene complex (S100A8/S100A9), IDO1 (indoleamine 2,3-dioxygenase) and STAT1 (signal trans-
ducer and activator of transcription 1) in psoriasis-derived APCs. Interestingly, gene expression of 
the activating Fcγ receptors CD64 (FcγRI) and CD16 (FcγRIIIA) was also significantly upregulated 
on APCs derived from psoriatic plaques when compared to healthy skin. Remarkably, there was 
no alteration in the expression of the inhibitory receptor CD32B (FcγRIIB). The in situ expression 
of Fcγ receptors on infiltrating APCs was confirmed on the protein level by immunofluorescence 
analysis on sections of psoriasis and normal skin biopsies. Immunoreactivity for CD64 and CD16 
was indeed confined to psoriatic lesions, while the percentage of CD32+ cells on the CD11b+/
HLADR+ cell population was comparable for both groups. Our study shows a clear upregulation of 
activating Fcγ receptor expression on APCs in psoriasis as compared to healthy skin. Crosslinking 
of pathogens via activating Fcγ receptors might contribute to the inflammatory psoriatic response 
by the induction of pro-inflammatory cytokines, dendritic cell/macrophage activation and main-
tenance of T cell responses.    
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ZC3H12A encodes a ribonuclease highly expressed in psoriasis
ER Romeu,1 M Marcuello,1 M Ferran,2 B Bugara,3 B Lipert,3 AM Gimenez-Arnau,2 A Celada,1 
J Jura,3 RM Pujol2 and LF Santamaria-Babi1 1 Physiology and Immunology, University 
of Barcelona, Barcelona, Spain, 2 Dermatology, IMAS, Barcelona, Spain and 3 General 
Biochemistry, Jagiellonian University, Krakow, Poland
ZC3H12A encodes a ribonuclease involved in mRNA and miRNA metabolism. Here, we have 
characterized its gene and protein expression in psoriasis by different methods. For in vitro studies, 
normal human keratinocytes (NHKs) were incubated with coculture supernatants or with recombi-
nant cytokines. Mouse model of Imiquimod(IMQ)-induced psoriasis-like inflammation and human 
skin biopsies were used for in vivo assays. mRNA and protein expression were measured by qPCR 
and western blot respectively, while the skin protein expression pattern was assessed by immuno-
histochemistry (IHC). We previously set a psoriasis ex vivo model where the simultaneous activation 
of CLA+ or CLA- memory T cells and autologous epidermal cells with streptococcal extract (SE) 
selectively led to a Th17/Th1 response by the psoriatic CLA+ T cells cocultures. ZC3H12A mRNA 
expression is upregulated in NHKs after incubation with the supernatants of the SE-activated CLA+ 
T cells coculture from psoriatic patients (n=13; p<0.05), correlates with ASO blood levels (R=0.66; 
p<0.01) and IL-17A amounts in the coculture supernatants, but not with IFN-γ (R= 0.83; p<0.0001). 
Activation of NHKs with IL-17A and/or IFN-γ reveals that IL-17A, but not IFN-γ, induces ZC3H12A 
mRNA expression, which is supported by blocking antibody assays in our coculture supernatants. 
Also, HaCat cells stimulated with IL-17A show up-regulation of ZC3H12A protein level. Increased 
ZC3H12A mRNA expression is observed in IMQ-inflamed mouse skin and it is reduced after topical 
corticosteroids application. IHC shows specific staining in some abscess-like structures in mouse, 
while in human psoriatic lesion staining was localized all along the epidermis. We consider that 
ZC3H12A could play an important role in miRNA/mRNA up-regulation during the acute stage of 
psoriatic lesions.    
      
